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(54)Title: RECOMBINANT SENDAI VIRUS 



(57) Abstract 

A method for reconstituting Sendai virions which comprises introducing the genome of Sendai virus into a host wherein all of the 
early replication genes have been expressed. This method enables gene manipulations of Sendai virus and thus makes it possible to utilize 
Sendai virus efficiently as a vector. 
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mmm 

(Sendai virus) fcj\ HVJ (Hemagglutinating virus of 
Japan) fcfcofKft, >^ X Z WJJIXU (Paramyxoviridae) , ^**y* 
-ifrXM (Paramyxovirus) tURfS^^r >7;i/x>if l ^(z^^n 

i: t T * -tr > * V£ -f ; ^ t± ftj # £ n T v > s 0 

-) titRNA<M;i/*©, (-) l^ENA^^f^^^-rfcJRf 5o RNA£-f ;i/ 

dsRNA>M (double stranded RNA virus) x ( + ) URNA'W 
<fcV (-) «ENA«>>f^©3#fc^$nSo dsRNA>i7^;i/^y;u-7-(i(i x u 

RNAflVAfcfcLT^So (+) BRNAS-Ol/^CfcJU ^U^-«>>f;u^, >>>Kt 
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T*£€> 0 Sv^iilKx ( + ) £RNA£-f;i>;*#£-r5$V ARNAg 

m^o (+) HRNA«>>f;i/^fc^js$tis^> Kt:^«>>f;i/^^ (-) ^RNA^-r 

4;i>*frfc#S£il377VBIf£«>>f;i,;* (Adeno-associated virus) J± % 

Hex^'fMa*® (+) «ENAr±fi»*swrs («Bifirtfe:#A*nsfce; 

Att ( + ) *U (-) fg2:&£-lE&;fr£;&b&M (IBIIfirtfc*A£;h,TfcS-f;u 

^-ciAtsfcftfciix atfi^p »f£ t <tot is. *? 4 ;b 
©sflijsSftWiflaiit* tints, ^-f^nmso^ttaife^siiAbfeD, £ 
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x fclifcJU SV40 (J. Exp. Cell Res., 43, 415-425(1983)) oi^fc, *SBll,fc>f 

RNA*y>'A«Ki:rSBNA«>>f;i/^©S««ttx ( + ) «RNA£-01/*fc;ft^ 
TH«d«^ffbfeo uOifili, >>VARNAfr\ HftfcnRNAilU-tttMfer 

^ -rT'£1959*£{;:?B££ftT^3 (Journal of Experimental Medicine, 110,6 
5-89(1959)) o &tz, "feA';*aM*<M;i/* (Semliki forest virus; SFV) T' 
tt. !&ilBIJ!a©DilAtt$ttHNAte^tStt*jpJffl-r 3 £ £ t £ ») , cDNA£«(*g t# 
A1"5Zlfc^ t toTe7'f;i/XC7)S^i& J Rrii-e$)5c:i:*s^^nT^3 (Jour 
nal of Virology,65,4107-4113(1991)) 0 



WO 97/16539 



PCT/JP96/03069 



£ftT^S [Bio/Technology, 11,916-920(1993), Nucleic Acids Research,23, 
1495-1501(1995), Human Gene Therapy,6, 1161-1167(1995), Methods in Cell 8 
iology, 43,43-53(1994), Methods in Cell Biology,43,55-78(1994)] 0 

mftLtz&SlZ (-) ^RNA£f;i/*0RNA(vRNA; viral RNA)^fe(±^©ffi1i 
8lRNA(cRNA; complementary RNA)§#?4^^JJSrtlc#AUT*> (-) fiRNA 1 ^ -f ;u 
*tt£$£ft&U££#B££>fr(z£nT^So cocfcHu ( + ) gjRNA«M;i/ 
*®»£fc8u£«Jfc:$t3ja-C*3o £fH¥4-211377^&&j;:fcfc, r^^ EN 

t-DVNTiB®^?.^, &&m(Dnmft®tf%(b$i£im$tix\,^ tembo.j., 

9,379-384(1990) j tt, H^©S3Stt^V^c:i:ra^>!?i:% t), m^frttKo 

mxn^±mmz^y\-fx^^> (embo. j. , io,3558(i99i)#^) z\ti?^>v 

(-) glRNA-M^CDli^^tzo^T, f >7;i/x>1f^^;u^(3HLT 
t±«£#&3 (Annu.Rev. Microbiol., 47, 765-790(1993), Curr. Opin. Genet. 
DEV., 2, 77-81 (1992)) 0 J >7;i/x>lf >M 8#flS<9V D*fi6* 

ft*. (-) ^rna-w^T'&So cne>®«st«tn^ &£frc#>;£©-5*> 

NAfr £ ft£RNA£& h i? D #> £ -f fi*©NP§ fi H * TRNP 2: t 

feo £ft£©RNP2:, RNAtfe#SRNA^'J^7-Hffc*i(BIJiaflft:«Jfe"r5ifcK:«fc 
t>, S*J*#J&4Lfco *fe* (-) il-^giRNA'WJl/Xfco^Ty:, 



WO 97/16539 



PCT/JP96/03069 



(J. Virol., 68, 713-719(1994)) 0 
fx&oT^S£f*7?ifc!K £M«©Iifr*+#fctt^;tfcjtpofc„ ft 

«ffc«Bfc:flM&uT*D., nmj&zntzmmcDtj )\,ztztie><D%m**'( » 

;i>*DIfitf- (defective interfering particle/EMBO.J., 10,3079-3085(1991 
)#JS0 **OcDNA*fctt-fe>^>f^>f;i/^*-y^A©cDNA*ffl^T^ a*© 
tftaffcfrfcofco *©©£> aWfirtt*At-Sx cDNAs te¥«»SK:§5-f ScDNAS 
* *J:tfT7BNA#y*5 — b?$gg|^-y rT*3lfl&*fl;7*^7'>>f;i/;*© 

;i^£g©cDNA& ( + ) mt (-) BOM fcfcBtffu iSfflJMT- ( + ) m&tz 
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- 7 tp 4 )ix v^-^t- * -fe > *w ^ (Dmm^n^o % Z t £ 
m-zrizfimz.te'b > *v wmt zzt #Rji&-e& zzt^vx^ 

5o fc*>\ ®m&W-feWmmU*t^Tmi-r?>fflM&s r J. Virology, 68,841 

3-84i7(i994)j (namsn-c* mmz^mLTMrnrnmrntzz t&oj 

P/C, L0 3#©MSH£&S&bTV>So 

-ft? j )i^(DM^mw^mt & o & it £jt!*-r 3 c t m#tz(± @ 
-r & t> *» £&0j3fcmT© & © ^tto 

( 1 ) mm<DK&&mfc? ^tst^ttzimmoMB^^^ b < &^%it 

(2) l-oW±©TO^aKjlfe^«^^tiTV^Sc:i:>£^l:-rs (1) 
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fctt (2) {3lB«©#lgl;Lte-fc>*V 

(4) (l) - (3) o^f , ii<pfc:fB«©i|flgi^ff-fe>^>f ^-f^^t^jn 

(5) (i) ~ (3) o^i s ti3fp{zfB^©«a^it:-fe>^e7^;i/x(^$n 

3RNA©cRNA£^<£fRNA, 

(6) (a) (4) Sfei± (5) tlB«©RNA*te^U-5Sjj|ScDNAS^ttDNAfc 

, (b)KDNA*ttMfcbTK»©rt*fei±«||l!art-t? (4) Sfcfcfc (5) iz|B*ORN 

(7) (a)-b>^ti7^;i/^©NPgaMx P/CgGfl:fc«i:tfLg£K 
l±^OStt*#f S«eH-e*.J:^) *$8S*-31§r±^ (b) (4) *fet± ( 
5) fcIB«CDRNA"l:S^tr*y K 

(8) -fe>*y *-f;i/*©NPgaR % P/CgSHiJj;7jcLgeH teSeHttPI 

^«tt£*-ragajtT?*j:^) ^sBs-rs^c, (4) sfctt (5) tie 

«©RNA£#A<r3;ih£^«tr x (1) ~ (3) ©V*rftfrCIB«©J£»;tfltfr 

(9) (a)-fe>*V-W;i/*©NPgfiH, P/Cgefl*«tVLSeH*IB3S-r5 
(b) (4) £tzlt (5) ©V^mi»t:i3«ORNA*fettcRNA*te^b-5 5tt 

^cDNA^tfDNA, (c)aDNA*»SfcUTKtt^«*fctt«JBrt-e (4) g*fct± 
(5) fciEfcomSts^b^S^y h©3#&^tr*y K £«fc7jf 

(i o) ■b>yjt?j)\,xm?m&n. ?/cm&m&£vim&m*%mtzfe 

±1^ (4) Sfett (5) fcfB«©RNA*te¥b-5S«SScD«AS^ttDNAi:, SDN 
kmmtLZm.m.'gftZtzimMftT- (4) g-fctt (5) CI3«©RNA&C¥b 
bt&mxtzztttt!. (1) ~ (3) ©^■fiiiptia«OJ!i«l 



WO 97/16539 



8 



PCT/JP96/03069 



(i i) (3) ®m<Diimzit*>y4 $4 nzzi&mzit, aslfc 

(12) o) tm<Dmmzft±>yj )\,z*fe&zm\u mmmta. 

(13) 13- l*t**^ W^HOT^f-fe^RNAiflE^nSlRlMrD 

fijg U fc*fi»*#-fe >¥j 4 y K f Sfcjft* cDNA N © 

»DNAS»SfcUT«0IJfil^TENA**K^U-5Sa.= y -fe t>4 ;i/*©NP 

tt (Sendai virus Z strain) , 7^/^^ (Sendai virus Fushimi strain) tf# 



WO 97/16539 



9 



PCT/JP96/03069 



-b>^r>^;i/XRNA^*VNT(±, RllS^J (5'-AGGGT CAAAGT-3' ) £R 
2K?iJ (5' -GTAAGAAAAA-3' ) i:©P^{z N 6 ©fgft 3 E3J 
SC^M^U 1 * (Journal of Vi rology, Vol. 67, No. 8,(1 993 )p. 4822-4 

830) o *mM*mx\,it*jmm&*<D!mmtiis &B*m\<DtiLW, ztz&fc 

£<D«fc-5& r =3- h*-T?>^>>'^M07 ? >5 : -b>^RNA^tei:^ns|p] 
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AV^fz> (hemagglutinin) iSttfc^-f 7 ^— 4? (neuraminidase) rS 

*nna, *©^iWiifi**©iaK©a»»i(ffc©igftjpjfflUTx i&±«BJBfc^ 
fcifcttv mMw<DtKM&=?tk d -5 sFaaK^>HN»eK©tsjsi«^xK h- 

r©l¥*f«tc:|iJffl7fS5o £fc x ^-f^KUSSfefSClfcKliDl&iafi^©^ 
-5 &fe±3te? ©tSttrtifcH t><< ;i/*«M&©aH53*WJSP*rfc: «fc D figfc 
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H 1 (±pUC18/T7(+)HVJRz.DNA©iKj^$^t-El-e$,5o 
El 2 ttpUC18/T7(-)HVJRz.DNA©«sSc$^t-ElT-$)So 

SI 3 J±CV-l|BMa^OSeVgpl2O0fiR»!«ORf H £HAU©fii;&tfgpl2()<Z)$gmS £ 0 

% £ mmt- a fe » ginn <dwm 
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C18/T7( + )HVJRz.DHAg)flSBt 

T7 rn*-*- % (-)«WA#W*n*J:^fclB!tt*iifc-b>4r-f ^-f;^ c 
DNAs U W-f A»fi^ftil0Jlfe:«J#-rsDNA*, pUC187*7^ ^ KKfllXLfc 
77** KpUC18/T7(-)HVJR2.DNAft^«Ufc. *fc N T7 rDt-^-, (+)^R N 

©«fc««rfSDHA*, pUC1877;u h*(3*f Abfe777 ^ KpUC18/T7(+)HVJRz 

.DHA4ffc»Ufco pUC18/n(-)HVJEz.DNA*J:tfpUC18/T7(+)HVJRz.DNA©«tdE*EI 
l£<fctfl2 2 fc^bfe. 

C^JS^J 2 ] cDNAfr <P-b > y >f >f;i/ a S^Bfe^ 
fl§£2,000,OOO^tMEMt£«j(MEM +FBS 10%) 2mlt*mtoU C0 2 5X, 37°C©^ 

TX'zmm^mLtzo tsmmz^mz, lmioPBs^^^r^ 

!fe& (moi/multiplicity of infection) #2 fcfc3«fc-5fc:8i*{Ufc, T7^'J^< 
^ — lf**Sf * f_7 7 ^ ;i,*vTF7-3£0. lilOPBSfcM t fe 

x l«FfflOS5fe*fT-3fc 0 S-OU^igjftfclifc&U lilOPBSSfflOTftfrLfc. 
COi/t-l/C cDNA^^^^tftgJfe^^DLfeo cDNA«**^*ri&ifc®ffcJ8B: 

x pGEM-L, pGEM-P/C, pGEM-NP *1.5il<Dtf>7*'J >^a-7tt D 

x HBS(Hepes buffered saline; 20mM Hepes pH7.4, 150mM NaCl)*fln*.TIS*£ 
O.lilfcbfco ^t^O (-)*fctt(+)cDNAtiU 7*7^^ KpUC18/T7(-)HVJRz.DNA* 
fcttpDC18/T7(+)HVJRz.DHA*0*04^U /CttJitt©* lU /LttftUBBSMluI 
CJ:t)ii»ifl:Ufci»t:i(fflliaK:#AbTv^5ci:*^r« 
ft^x #nfU>fa-ro^ HBS 0.07ml, D0TAP(-^- U >#-^>a 
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©ttSB-C, 10»#ttUfco iiit. fflflggStt (2ml MEM +FBS 10%) £»b£ 
o £££CL©4r£7^-T-M^;*©l£^JT-&3U 77>t^> (Rifampic 
in) bt/hi/^TrVSisFC (Cytosin arabinoside C/Ara C) &g|$ttK# 
•^ft-^ftO.lmg/ml, 0.04ig/Mlfc&SJ:"5tjSSPLfeo dntitK cDMAIg** 

Buffi©'> + -l/*40l$|ig 5%C0 2 37°C©^TT*^*Ufco 7^-#ij*t> 
£^T->*-Urt©«Mej&»§ttD N xy^> h*;i/7 5 L i-7 r (I^U6,000rpiD 
x S^Hoa^Sffo-rfflHSfifc^^ttSefclftUx H*li»l©PBSR:!B»bfco £© 

ibus*©^**©**©**^ 1 o Bit©3&wM£&ai, 

fco i©»ja***l*fc^bfciailft»i:«6 5J:-5tPBS-C#RU 0.5ml &a 
HJiRbfc'W ;i/X^©HAU (hemmaglutinin unit) J:. PFU(plaque forming uni 

t)©jBs*wTc^-r*an?ffofeo 

HAU©«J^t±JWT©«k"5K:ffftofce 8§©M£. 400x g, 10#Ma'& U ±J» 

^Jtrfeo a&ttiB^ tt»©io(H&a©PBSTf!Hi»bx ;:ft££ e>tc400x g, 10 

ftiibfco '>-r;i/X»«[*©ref#J?ajt:«J;D2ft-foC#^u €©0.05ml-fo 

^ 96^©*^ *-7>-M;:#?±bfco d©*^*- 7*1/ -Ml. £££0.05 
Ml-fo©jfiLi*$gjft£#&U 6<JStt**T«t<?i'tffc«, 4-C-C40^#abfco 
*©8U *JfoJ*©»|l£fclR-eg£U MiRbfc*)©©-?*,, b^t&tJfr* 
*ffl[©#3R*©SEV^4)©0*Ji**, HAU^bT^bfco 
PF0©«J^ttetT©«fc"5t:ff&ofco CV-liifl§£ N 65t©*;i/f-^-7-U-h± 

£ <fc D 1 1 $R b £ tf << )IZ &m . lml ?-d £ * ti ?ti(D t> * - 7* 1/ 

-m^^w^&u 37°c, ii«FM«i**fe. m$k$izMm(D^£tiT^te 
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1^2 xMEMi:2%«^£55 0 CT-iii?-£to-e\ $ £ fc«»»£0.0075ng/inl fcfc S «fc -5 

bfe«*3Bit*o&*n*n0*;i/^-fr— ri/ — M^»>x;i/tjn^ 5%co 2 ^ 

T"T!37 , C3BIHfiUBLfco 0.2mlGD0.1%7 j; y F&iD;U 37°C 3l$fl8ft 
SPFU/mliibTMbfeo 

£&g&g^©cDNAT-&£pGEM-U pGEM-P/C£ itfpGEM-NPCDM, -< >^Pjl^.— 

s/3>«f^ mmizmmLtcmmn. hau, pfu zzn^n^Ltco 
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L, P/C, NP&$6£T3:75*$ K#=#fcfcfc&5^£3fr*»^3£B*fT 

ofeo ^(±^fia|2 HJS^J2T'(±cDNAi:i:*){z N pGEM-L, pG 

EM-P/C, pGEM-NP03#£«m;:«ALfc©fcttU *Hi*T?HU pGEM-L, pGE 
M-P/C, pGEM-NP© o ^©ffilO 2 # £ fcf±-:#®^£cDNAi; * fc«MSl*3fc:*A 

^2J±, LLC-MK2$fflJ^{z#Abfc^Mi:^5-b>^e7^;i/^cDNA, RNAIWHfc 
jfeS&H^CcDHATf&SpGEM-L, pGEM-P/CiJ J:VpGEM-NP©», >f >^^^-^ 

3>nm MugMtb^mtsu hau, pfu s^n^n^bfco 



WO 97/16539 PCT/JP96/03069 

16 



H2 
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£lt (/if) 
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4 


40 


i nriv l n6 


<2 




(+)cDNA/C 


to 


4 


0 


4 


40 


1.00X10 6 


<2 


<10 


(+)cDNA/C 


10 


4 


0 


4 


40 


1.00X10 6 


<2 


<10 


(+)CDNA/C 


10 


4 


2 


0 


40 


1.00X10 6 


<2 


<10 


(+)cDNA/C 


10 


4 


2 


0 


40 


1.00X10 6 


<2 


<10 


(+)cDNA/C 


10 


0 


0 


4 


40 


1.00X10 6 


<2 


<10 


(+)cDNA/C 


10 


0 


0 


4 


40 


1.O0X10 6 


<2 


<10 


(+)cDNA/C 


10 


0 


2 


0 


40 


1.00X10 6 


<2 


<10 


(+)cDNA/C 


10 


0 


2 


0 


40 


1.00X10 6 


<2 


<10 


(+)cDNA/C 


10 


4 


0 


0 


40 


1.O0X10 6 


<2 


<10 


(+)cDNA/C 


10 


4 


0 


0 


40 


1.00X10 6 


<2 


<10 



[£16014] in vitrotegRNAfr^O-fe^y^^^^^lgOBK^ 

(CcDNA£in vitroT'fe¥bfeS^ -ffct>*>vRNA cRNAT-fclsMiOc: tifi 

H7-Y;i/X^¥^--^ hpUC18/T7(-)HVJRz.DNAi'«t^pUC18/T7(+)HVJRz 
.DNA*»JBB»*Mlul7fld«ttK:Ufeft % in**Si:bTfflV\ »»T7jPU/7 
—if (EPICENTRE TECHNOLOGIES: Ampliscribe T7 Transcription Kit) ££3 in v 
itro RNA£j&4frofc 0 in vitro RNA£$© h©7"D FD;i/C^ofe 
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S3 



IS&cDNA 


£ft (ttg) pGEM-L(ug) pGEM-P/C(ug) pGEM-NP(ug) Jg 




(■» ansa 


HAU 


PFU 


in vitro(.)RNA 


10 


4 


2 


4 


40 


l.OOE+06 


512 


2X10 9 


in vitro(-)RNA 


10 


4 


2 


4 


40 


l.OOE+06 


512 


ND 


in vitro(+)RNA 


10 


4 


2 


4 


40 


l.OOE+06 


2 


5X10 3 


in vitro(+)RNA 


10 


4 


2 


4 


40 


l.OOE+06 


<2 


ND 



(1) . (HIV-l gpl20&15^) #»A<3^fc*>*y 

- r p SeVgpl20j <OM%k 

y^^^r-a. (5' -TGCGGCCGCCGTACGGTGGCAATGAGTGAAGGAGAAGT-3' ) (1S?!J#-^ 
: 1) RXfy^4^-d (5' -TTGCGGCCGCGATGAACTTTCACCCTAAGTTTTTVTTACTACGGC 
GTACGTCATCTTTTTTCTCTCTGC-3' ) (BB9J#5 : 2 ) r pNI432j ±OHIV-l 

gpl20ae^*«Hlfltj«cPCRiSt:i!5Jg(lUfc. TA*D-->^£^ N NotlT'^ 
<bU £ft*NotI"C$iHbl,fc r p SeV18 + j {ClfAUfco &OT% dftfcE.ColifcJfc 
JMEtfeU E.Coli©#3P^--©DNA£ TMiniprepj SttflSfcHU DrallligfliSMt 
£Ufctt&m\ »^nfeDNA(D-5*»^A(CJ:D^f#^nS^§^©DNA»T^^^ 

e»nfc N gpi2o©^A^nfepSevi8 + ^ r P s e vgpi20j i:^i-s 0 
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(2) pSeVgpl20£«#r5-fe>^-f S-f;i,* (SeVgpl20) ©H*|j&Rtfgpl20© 

iimzmmzpm np, p,!©^ s*>cpSeVgpi2o*#AufcwmJu njts^j 

2i:TO©^Ts !6*»W0U.fc5Btt*BJfcu HAU©fl|jg;Racgpl20*B3l© 
ttW (EL ISA) fcffofco HAU©«iJ£fci, *«0l2i:BI*O^-CfTofco 

feQe^x^riz-htnoo^iottftiajpu 37 e c-e60#£jfo£-££ o pbst*&# 

100/£lOHHPIS^JSHIV-llSf*:**JPU 37iCe60»ae**fc o dft£PBST- 
fcKtt2fettT\ 450ni©»)tjeT?tftttif S gpl20©&m«£il!ij£ Vtco 
*§e>nfc»W;i/;*ttB\ CV-116t|^^, Htt©tti*%frofeo CV 

pbs(-)t-^u ««i^sfti07?^>f;i/^«[*»jDu. ^aT?iRFHjass*-e-fe 

. ^;U*^£*£TPBS(-)T-ft#U plainMEMi^ife (MEM^&CJfi&tlSfAraC.Ri 
x JSttfcEUKU HAU©*j£ («0J2£|I|^©;£&) *Vgpl20«3S©«i?r (EL 

isa) £fTofc 0 c©^si4**i:^to cv-u(aia©jg#±?i*sft« 

W»*fc8»U dftfc J: D»fc^>f ;i/^*©BAU©8Hjg|gjRsacgpi20»3S©» 
W (EL ISA) *S***4*t^-ro 
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r 



N (|ig/ml) 




CV-1 iSJtfiCFI) 
BPI20(HAU) 




0.10( 4) 
0.1502) 
0.05(32) 



3.46(128) 
1.81(128) 
230(128) 



1.56,1.21(512,512) 



2£>t, gpl20©$gg|£"i7x**>7n7^ >^agfci«fc D#*fUfco SeVgpl20£ 
J»lft**fcCV-iaiJ!ao%«l420 f 000rpi^ll^lB3ftiC»bx saras-^ * 

©±?H£TCA (10X(v/v), tK±T-15^) *fettT70J5x^ (-20°C) T'Mb 

x 15,OO0rpmT-15^/^bs fcfcfcbfcafiK* r SDS-PAGE Sample bufferj (»- 

frT$ Yf^mmfcrn (sds-page) zn-otzo mmm, m&n*?wm (m-it 

3*) fclfe^U ^y^D^— ;i/^fr902£^T-lB$F^/&£tffco &^T% T-TB 
JrtmlgG Crv^Aft) SMlfmHSiB*^ T-TBST'&&bfc 0 
Sfcfc, HEP^m^ >A (7?->tAtt) SSST1«fHS*S**x t-tbst- 
ffi&bfco £ftfc4-*nn-l-:J-7 (4CNPlus) (m-it¥) £»U gp 

£ & £ N CV-l$fflj3§^OSeVgpl20(D^^^©B#P^ i:HAUOfI^t>*gpl20©^» 
^M10T'SeVgpl20£fi&£-£\ *O^30,43,53,70RSBtlil©^ife*liliRL/ 
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x M©SrftMSfti:«-&L-T* HAU©«S5£ % gpttmmofam (EL ISA) iScfctf^a: 
x *>^-f »>^;i/^©HAtiter©JiiPC^oTgpl204M*liJiDT5iaiPj*^L 

o 

[^»J 6 ] «^(PS<OlBJatC3stf SSeVCTl20<P»«ayCTl20g)IRa(O«^ 
«*©S©MISS/H^feWttfdS09 5 fcffltK©j&$ST? % HAU©$J&t>*gpl20#g 
&©&§* (EL ISA) ^ffofco CO^ISi5{:^to 

H5 





■*IBJ 


H AU 


rg P 120 ( u g/ml) | 


CV-1 


96 


32 


2.5 


LLCMK2 


48 


16 


0.5 


CHO 


55 


4 


0.46 


NIH3T3 


48 


4 


0.25 


MT4 


24 


16 


0.8 J 


J MOLT* 


24 


16 


1.2 



tett®^©M©«^©SeVgpl20©^&©B#^£^-fo d©ig^ x 
^WSfT^fet-^T©mT'SeVgpl20©^5ISVgpl20©^^tB^nfco 

ft=fewg©<B»©*»M 

'<i'^-#Xl(5;i'i'7i7-ifIfi?SJ|l|f5fc» N 7*7^?- (5'-AAG 
CGGCCGCCAAAGTTCACGATGGAAGAC-3' ( 30mer) ) (BBBI#5 : 3) StfT^v- (5 
'-TGCGGCCGCGATGAACTTTCACCCTAAGTTTTTCTTACTACGGATTATTACAATTTGGACTTTCCGCCC- 
3'(69mer)) : 4) £flH\ tl^iiLT r P HvluciRT4j £fflV^, 

ft&PCRifefcJ; »3 W^NotIgpfir©ftintfc;i/^7x7— lf»^^#^bfeo & 
l^T% Cin$NotIT'^<bbfepSeV18 + tJf AU xv— tfitfc^#}fA£ft 
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muLtco %nw(DL±?mmzy]t)mt). ^pbsr-c^e^u nysis buf 

ferj (Picagene WACO) 25^1$^ U £ < «#UT^e>15000rpmT'2^^ 
Lfeo J £©±S£5 > ul£MU SIC (IATRON) U %*?*)izr\s- 

Y\ZXfi, — (Luminous CT-9000D,DIA-IATRON) T*^^Jt£8l!l£ 

bfeo ?St£fci\ cps (counts per second) T'ULfco ^^24B$P^i 



ft Sli i£ (counts/10 sec) 







cv-i (fssifem 24 p^rui a 


Luc/ScV 


669187 






2891560 


8707815 


SeV 


69 


48 




23 


49 



gii±g>*i]fflcppTfEK: 
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mm 

mm* : 1 

mmomz : 3 8 

mom : -*m 

TGCGGCCGCC GTACGGTGGC AATGAGTGAA GGAGAAGT 3 

mm* : 2 

miO^ : 6 9 
E?!JCDM : fflgt 

mom : -*« 

mmomm-.momm ^mu 
mi 

TTGCGGCCGC GATGAACTTT CACCCTAAGT TTTTVTTACT ACGGCGTACG TCATCTTTTT 60 
TCTCTCTGC 6 g 

mm* : 3 

mi<DM.£ : 3 0 

miom : mm. 
mom : -*« 
h^Di;- : mm& 
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mtwnm. mom® ^dna 

AAGCGGCCGC CAAAGTTCAC GATGGAAGAC 3 

K8l#t : 4 

mn<DM.£ : 6 9 

mnom : 
moWL : -*m 

mm<DMM : fli!<ZM*R £f£DNA 

TGCGGCCGCG ATGAACTTTC ACCCTAAGTT TTTCTTACTA CGGATTATTA CAATTTGGAC 60 
TTTCCGCCC en 
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i £iB«©ffi& > y-r tf <i o 

4 . If#©fSH 1 - 3 on -f ftfr t3l3«©*&&;t#:-tr >W ft 5 

RNA£^&RNAo 

RNA©cRNA£^tfRNA 0 

6. (a)»*©ttH4*fctt5fc:|3«©RNAftte^b-5S»ScDNA*^DNAi: % ( 
b)»DHA&»Si: UTKIfc«rtSfcH:IBIJBrtTf»l*©ttffl4 *fcl± 5 £13 «©RN 

7. (a)-fe>^-fW;i/*©NPgfiS> P/CgfiHiScfctfLgfiH (&g&9CttRI 
«$©tStt*tft*SSSJrcfcJ;vO *£3|-r3m£i: N (b)lt^©$5S4 tfctt 5 
CIB«©ENAi:&$tt^y ho 

8. £>r;u;*©NPfiaR, P/CSfiR;feJ:tfL»fiJi (&3£Ktt|q|$© 

©RNA£#A-T5c:J:£^ir, »*©!5Hl-3©v>"fniPt:iE«o<it!l itfltfr 
>^-f £>Oi/*©»3£;&ffio 

9. (aHr>*y £>OK*©NPgfiH % p/cneM* im^es *«S"rsi&± 

n ( b )M^©i5 ffl 4 £ fe t± 5 © V n f ft £ HBic ©RNA £ &cRNA£ Lo&mW 
cDNA£^tfDNA, (c)mMk^mmt LTlS^rttfe{±«^T-ft*©lBH4 £tz 
tt5tHB«©RNA4te3?U-5SJt.-y h©3#£^&3ry ho 

10. -fe>*y$>f;i/;*©NP£fiH. P/CSajt*«tOT.SeHSIB3S-rsilf±t. 
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, S*0«H4Sfci±5t:IBaoRHA4tS¥b-5a»ScDNA*^DNAi:, gEDNA£ 

13.=i- KI-S^V/^SOT^-b^RNA^^nSlqllt-rnt- 
5fc«)©DNAo 



WO 97/16539 



PCT/JP96/03069 




WO 97/16539 

PCT/JP96/03069 



3/3 



0.5{ig 30 43 53 70 C 



o' 

(N 

a, 



1" 



1-32 
16 
8 



o- 



30 



43 



53 



70 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP96/03069 



A. CLASSIFICATION OF SUBJECT MATTER 



Int. CI 6 C12N7/01, C12N15/45, C12N15/86, C12P21/02 
According to International Patent Classification (IPC) or to both nation al classification and IPC 

B. FIELDS SEARCHED " " 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C12N7/01, C12N15/45, C12N15/86, C12P21/02 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI, BIOSYS, MEDLINE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Journal of Virology, Vol. 67 (8) (1993) Philippe 
Calain et al., "The Rule of Six, a Basic 
Feature for Efficient Replication of Sendai 



Virus Defective Interfering 
(Table 2., Figure 4.) 



RNA" p. 4822-4830 



Journal of Virology, Vol. 68(12) (1994) 

W. Willebrink et al., "Long-Term Replication of 

Sendai Virus Defective Interfering Particle 

Nucleocapsids in Stable Helper Cell Lines" 

p. 8413-8417 (Abstract, p. 8416, left column, 

line 31 to right column, line 20) 

JP, 5-85943, A (Tonen Corp.), 

April 6, 1993 (06. 04. 93) (Family: none) 

JP, 5-301895, A (Nippon Zeon Co., Ltd.), 
November 16, 1993 (16. 11. 93) (Family: none) 

JP, 4-30791, A (Tokuyama Soda Co., Ltd.), 
February 3, 1992 (03. 02. 92) (Family: none) 



1, 2, 4 
3, 5-13 



1-13 



11 - 13 
11 - 13 
11 - 13 



PH Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

'A'* document defining the general sate of the ait which is not considered 
to be of particular relevance 

*E" earlier document but published on or after the international filing date 

'L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

m^onc 



"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

*7C M document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
November 26, 1996 (26. 11. 96) 


Date of mailing of the international search report 

December 10, 1996 (10. 12. 96) 


Name and mailing address of the ISA/ 


Authorized officer 


Japanese Patent Office 




Facsimile No. 


Telephone No. 


torn FCT/ISA/210 (second sheet) (July 1992) ' » 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/03069 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A Annu. Rev. Microbiol., Vol. 47 (1993) Adolfo 1 - 13 

Garcia-Saste et al. , "Genetic Manipulation of- 
Negative-Strand RNA Virus Genomes" p. 765-790 

A Journal of Virology, Vol. 66 (12) (1992) K. H. 1 - 13 

Park et al., "In Vivo Model for Pseudo- 
Templated Transcription in Sendai Virus" 
p. 7033-7039 

A JP, 4-211377, A (Schweiz Serum & Imp) 1-13 
August 3, 1992 (03. 08. 92) 
& EP, 440219, A & CA, 2035386, A 
& AU, 9170074, A 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



mmsm^ pct/jp96/0306 9 



a. sm<r>m-tz>9rm<»#m mnmf&m (ipo ) 

IntCl* C12N7/01, C12N15/45, C12N15/86, C12P21/02 



iBssrfTofcft/wiggjsf (m&®n#m (ipo ) 



IntCl' C12N7/01, C12N15/45, C12N15/86, C12P21/02 



5S-C^ffl (x-^^-^W*^ 33*KtefflLfcfflig) 

WPI, B I OS YS, MEDL I NE 



3l/B:Stift© 



x 

Y 



Journal of Virology, Vol. 67[8] (1993) Philippe Calain et al. 
TThe Rule of Six, a Basic Feature for Efficient Replication of Sendai 
Virus Defective Interfering RNAj p. 4822-4830 
(Table 2. , Figure 4. ) 

Journal of Virology, Vol. 68[12] (1994) W. Willenbrink et al. 
TLong-Term Replication of Sendai Virus Defective Interfering Particle 
Nucleocapsids in Stable Helper Cell LinesJ p. 8413-8417 
(Abstract, p. 8416 £f!3m-~;frll|2CK? ) 

JP, 5-85943, A 
6. 4M. 1 9 9 3 (0 6. 0 4. 9 3) 
(7r5!J-4L) 



1, 2, 4 
3, 5-13 



1-13 



11-13 



t><o 

TEj 9cftX&-?ti&Z>i>K B85ltiJEB£i&K^3;h,fct> 

roj p®jcj:5m^ m^izm&nxm 



TTj S88fflKB;mflE5fcBmi^3c£ftfc;St§U?&oT 
TYj ftKHStf)*) 5 oT, MSgdORite© 1£* 

r&j i^-^vh^r 5 v-xm 



2 6. 11. 9 6 



10.12-88 



B.^H'KffFif (I SA/J P) 

§Pffi#^§-l 0 0 
JIOjCSB =f ft ffl 11= T B 4 # 3 ■§■ 



4 B 



9 4 5 3 



fiSSf- 03-3581-1 101 rtH 3 4 4 9 



«SPCT/ISA/2 10 (12^-^) (1 9 9 2¥7J!) 



m&mm&-% pct/j p9 6/0 3 06 9 



JP, 5-30189 5, A (B#i?*X*fc5t£ti:) 
16. 1 1 1 9 9 3 (1 6. 1 1. 9 3) 
(77^9-41) 

JP, 4-30791, A (@0j»S«c5££tt) 
3. 28. 1 9 9 2 (0 3. 0 2. 9 2) 
(7r^!l"il) 

Annu. Rev. Microbiol. , Vol. 47(1993) Adolfo Garcia-Saste et al. 
TGenetic Manipulation of Negative-Strand RNA Virus GenomesJ p. 765-790 

Jornal of Virology, Vol. 66 [12] (1992) K.HPark et al. 

Tin Vivo Model for Pseudo-Templated Transcription in Sendai VirusJ 
p. 7033-7039 

JP, 4-211377, A (Schweiz Serum & Imp) 
3. 8%. 1 9 9 2 (0 3. 0 8. 9 2) 

&EP, 4 4 0 2 1 9, A &CA, 2 0 3 5 3 8 6, A 

&AU, 9 1 7 0 0 74, A 



11-13 



11-13 



1-13 



1-13 



1-13 



i^PCT/ISA/2 10 (»2^— ^tf>j®#) (1 9 9 2^7^) 



